INTRODUCTION
Delirium is considered the most frequent complication among hospitalized elderly, 1 particularly among those undergoing orthopedic surgical interventions. [2] [3] [4] Often, delirium is not recognized by health professionals, either due to the clinical condition itself (which may be misinterpreted as depression, dementia, or even the physiological aging process 5 ) or due to the variability of symptoms, as well as to the concomitance of etiologic factors, which may induce confusion and complicate diagnosis. [6] [7] [8] Delirium has been associated with poor prognosis for functional recovery and increases in length of hospital stay, rates of mortality, and discharges to nursing facilities. Cognitive and functional impairment may be observed up to 2 years after the onset of the condition. [9] [10] [11] [12] [13] The Institute of Orthopedics and Traumatology of Hospital das Clínicas, the São Paulo University Medical School, has a geriatric orthopedic ward, assisted by a team of geriatricians and gerontologists in addition to orthopedists. We only found a single Brazilian clinical trial concerning de-lirium that tested the validity and reliability of a the Confusion Assessment Method (CAM) diagnostic tool , which is widely employed in international research. 14, 15 Falls are relatively common occurrences among the elderly and a recent study shows that elders with a moderate level of fitness fall more frequently those with a higher degree, even though the latter seem to sustain more serious injuries than the latter. 16 In the present study, we analyzed delirium in patients aged 65 and older admitted to that ward with proximal hip fractures. Our objective was to administer a survey addressing incidence and prevalence, risk factors, and causes of delirium, aiming at obtaining data from our own environment that would allow us to establish criteria for recognition, prevention, and management of this syndrome, as well as to establish strategies for functional recovery.
PATIENTS AND METHODS

Patients
One hundred and three patients of either sex, aged 65 and older, admitted to the geriatric orthopedic ward, were consecutively evaluated between January 2001 and June 2002.
Methods
The study was approved by the Institutional Ethics Committee, and patients (or their guardians) gave written informed consent to participate in the trial. All patients included in this study underwent a global clinical and geriatric evaluation including clinical history, physical examination, laboratory tests, surgical risk evaluation using the ASA Index, 17 and Goldman's Multifactorial Index of Cardiac Risk. 18 Ninety-nine patients underwent surgery, and 4 did not. Data concerning 2 surgeries were not retrieved.
We assessed mental state using Folstein's Mini-Mental State Examination (MMSE) 19 and the 10-Item Clock Drawing Test. 20 By questioning patients and/or caregivers using the Katz's Daily Life Activities (ADL) Index, 21 we were able to rebuild a functional evaluation for immediately prior to hip fracture.
The previous cognitive state was estimated from administering the Blessed dementia scale questionnaire 22 to the patient's caregiver or to a person who had frequent contact with the patient. A score above 4 was considered indicative of previous dementia. Eighty-four caregivers underwent the Blessed interview. We did not use MMSE and Clock Drawing Test as indicators of dementia or delirium, because hip fracture is a highly stressful circumstance; consequently, any test applied directly to patient would be open to objection on account of lack of reliability.
Delirium was diagnosed from the daily administration of the CAM 14, 15 and from actively questioning the nurses. At all times, the scales employed were validated for their Portuguese language version.
The first evaluation was always made within the first 24 hours after admission, followed by daily evaluations.
The following laboratory tests were performed: complete blood count with platelets, coagulogram, arterial gasometry, free T4, TSH, TGO, TGP, urea, creatinine, sodium, potassium, calcium, phosphorus, albumin, as well as quantification of urine sediment and creatinine clearance calculated by the Cockroft-Gault formula 23 ; other tests were performed according to the needs of each patient. Urine culture was performed in all patients; those who had positive urine culture were treated before the surgery.
The causes of delirium were categorized into 8 classes: 1) drugs; 2) infections; 3) hydroelectrolytic balance disorder; 4) metabolic/endocrinologic disorder; 5) intracranial process; 6) cardiopulmonary impairment and/or hypoxia; 7) alcohol or drug withdrawal; and 8) delirium caused by sensorial impairment and/or environmental factors.
We analyzed the following variables as possible risk factors: age, sex, education level, visual and auditory deficiencies, functional state, mental state, preexisting diseases (by number and by disease), drugs (by number and by class), surgical risk (ASA and Goldman), creatinine clearance, Hb, albumin, and type and duration of anesthesia.
Statistical Analysis
For the analysis of categorical data, the chi-square test and Fisher's Exact Test were used; For the analysis of continuous data, the Mann-Whitney and Student t test were used.
Variables considered to be possible risk factors for delirium were compared one by one with the dependent variable (delirium). Those that had a significant association with the event (P < .05) were entered into logistic regression models to establish independent risk factors associated with delirium.
The data analysis was performed using SPSS software (Statistical Package for Social Sciences, SPSS Inc).
RESULTS
One hundred and three patients were followed during their hospital stay. Thirty (29.1%) patients in the sample met delirium criteria. Of these, 17 were delirious at admission, and 13 presented the disorder in the postoperative pe-riod. Therefore, we had prevalence of 16.5% and incidence of 12.5%. We adopted this criterion for prevalence and incidence because although it is probable that the hip fracture had lead to delirium, it is possible that previous delirium could have lead to the fall that resulted in fracture. Thirty cases of delirium were compared with the remaining 73 patients that constituted the control group. Table 1 shows the main characteristics of study population. Age, sex, and educational level were comparable between cases and controls. Cases had worse baseline functional status than controls. Additionally, patients with delirium had greater baseline cognitive impairment than controls (Blessed Index > 4). During hospitalization, the MMSE and Clock Drawing Test scores were lower among cases as compared to controls.
The average hospital stay of the patients with delirium was 26.3 days versus 17.8 days of the sample as a whole and 14.4 days for patients in the control group. A comparison between case and control groups shows a significant association between delirium and hospital stay.
There were 7 (6.8%) deaths, with 4 of them occurring in the patients who met delirium criteria. There was no significant relationship between the number of deaths and delirium.
The average duration of delirium was of 10.2 days per patient (minimum = 1; maximum = 62; mean = 4.5; SD = 15.4). Five patients (16.0%) still met delirium criteria by the time they were discharged. Regarding the etiology of the dilerium, in 3 (9.7%) cases it was not possible to establish the etiology; single causes were identified in 19 cases (61.3%), and in 9 (29%) cases we observed more than 1 cause. Twenty-eight etiologies were involved in the development of delirium in these cases, with an average of 3.1 etiologies per case. Regarding the specific etiologies, the most frequent were infections, medications, environmental/sensorial, and hydroelectrolytic disorders. We found 11 infectious diseases implied in the etiology; 5 of them were bronchopneumonic processes, 3 were urinary tract infections, and 3 were surgical wound infections. Antidepressants (5), benzodiazepinics (4), and antiparkinsonian agents (3) were the drugs most related to the triggering of delirium. Although drugs were involved in 12 cases, they were always associated with other causes. Severe medical conditions such as infections and low-perfusion state were single and definitive causes of delirium. Among 47 causes, 19 were single and definitive and 28 were comorbid conditions for the remaining 8 cases of delirium. In 3 cases, it was not possible to identify the etiology.
Cognitive and functional deficits were significantly related to delirium, although functional deficit lost its significance when introduced into a logistic regression model. From the regression model, cognitive deficit was a predictor of delirium with an odds ratio of 3.043 (CI = 1.243 -7.405).
DISCUSSION
In spite of the increasing number of surgical procedures in the elderly, little of the medical literature is specifically directed towards perioperative care in this group. 24 Hip fracture is a very frequent medical condition in this population 25 . Delirium is considered the most frequent complication among elderly inpatients, 1 particularly among those who undergo orthopedic surgical interventions. [2] [3] [4] We have studied this syndrome in a population of 103 elderly patients who had suffered hip fracture. Our sample included patients with a high level of clinical complexity, since ours is a hospital to which patients with severe primary diseases are referred, and we did not make any restriction concerning their inclusion in the study.
Even though we administered a structured interview, it is possible that many diseases were omitted. The Blessed interview administered to the caregiver allowed us to suspect that 46 patients might be suffering from some kind of dementia; however, only 12 patients (and/or caregivers) spontaneously reported a dementia syndrome. These data may reflect in part the confusion existing between senescence and senility that often causes medical conditions to be faced as part of the normal aging process. 5 Patients had an average of 2.58 diseases and used 2.46 drugs. These numbers are higher than those reported by Ramos et al in a survey conducted in the city of São Paulo city. 26 In our opinion, the higher incidence of affections in our study, as well as the higher number of medications used, is due to the fact that hip fractures in the elderly are often an epiphenomenon that occurs in patients who are already fragile. Evidence of the severity of primary diseases in the patients in this study is the high overall mortality rate, which was 6.8%. We did not perform a classification of severity of diseases in our study, which is a limitation, because mortality in patients with delirium correlates better with disease severity than with its number or type. 10 Two decades ago, delirium was considered a benign, transient, short-lived occurrence. In recent years, this concept has changed radically based on the observation that patients presenting mental alterations during the hospital stay have a worse prognosis, stay longer in the hospital, and have higher mortality rates; they also exhibit worse functional recovery and higher institutionalization rates after hospital discharge. 27,28,,29 The results of this study tend to confirm previously reported data; in our series of cases, hospital stays were significantly longer for patients with delirium when compared to those who had no such complication.
We found that 5 (16%) of our patients still met CAM's criteria for the diagnosis of delirium at discharge; patients with isolated symptoms were not counted. This information reinforces the idea that we are not dealing with a transient phenomenon, as we thought, but with a long lasting one 29 which may even be the first manifestation of dementia that had not yet been identified; alternatively, it may predispose patients to dementia. [10] [11] [12] Although the average duration of the confused state in our sample was 10.2 days, we had a very large variance in this statistic; some patients who remained delirious for 50 to 60 days, and were discharged with delirium (16%), or with isolated symptoms of the syndrome that we did not have the chance to further evaluate.
Mortality tended to higher levels in the group with delirium, with an odds ratio of 3.54; however, it was not statistically significant. Among the 30 patients with delirium, 4 died, while 3 died among the 73 control patients. This shows a tendency that might have become significant if the sample size had been larger. It is worth mentioning that most authors relate mortality rates to the severity of primary diseases rather than to delirium itself, 27, 28 however, as mentioned previously, we did not measure severity of baseline diseases.
A number of clinical and surgical conditions can trigger delirium. 3, 10 The most frequently reported causes include infectious processes, drug toxicity, and hydroelectrolytic and metabolic disorders. In a large number of cases, more than 1 cause is identified. In our study, we found that 29% of the cases had multiple etiologies (3.1 per patient). The relationship between delirium and the triggering causes became definitive when dealing with more severe diseases such as infections and diseases of cardiopulmonary origin. In general, drugs constituted the most frequently found etiologic factor, being involved in 12 cases, although it must be emphasized that in none of the patients was the drug toxicity was considered a definitive and single causal factor, since drugs were always associated with other causes. This is a limitation in our study, since any drug can trigger delirium; we should have conducted a study on causes with a larger sample size.
Cognitive deficit is identified in the medical literature as the main risk factor for delirium. 30 In our study, cognitive and functional deficits were related to delirium, although functional deficit lost its significance when introduced into a logistic regression model. Cognitive deficit remained a significant predictor of delirium in the logistic regression model.
With cognitive deficit being the unique independent risk factor for delirium, investigators studying this issue are faced with the real question, ie, "What is the relationship between delirium and dementia; can these syndromes be separated from one another?" Some authors 31 consider delirium and dementia to be different stages of similar phenomena with both resulting from insufficiencies of cerebral metabolic processes, the first being transient in character and the second, irreversible.
The separation of the two syndromes-delirium and dementia-occurred after the publication of the DSM III (Diagnostic and Statistical Manual of Mental Disorders,  3 rd edition), when the diagnostic criteria of these two syndromes were individualized. [32] [33] [34] This allowed great advances in the clinical epidemiology of delirium, although it did not bring further the understanding of its pathophysiological mechanisms. 35 Pathogenetic mechanisms have been proposed for both find anatomical and biochemical alterations in Alzheimer's disease; however, in the case of delirium, these remain unconfirmed hypotheses.
Considering that it is difficult to clinically distinguish delirium from dementia, 36 that delirium can occur without a triggering cause during Alzheimer's disease and vascular dementia, 37 and that a significantly higher cognitive decline is observed up to 2 or 3 years after the onset of delirium in patients without previous cognitive deficit, it seems that there is a limited relationship between the two entities, with delirium being either a symptom of a previ-ously undetected cognitive deficit or being a factor that predisposes patients towards dementia by means of yet unknown mechanism. 11, 12, 27, 28 Evidence shows that preventive measures against delirium are not very effective in preventing it in very old people with a primary dementia condition, [38] [39] [40] which, combined with the previously-mentioned considerations, seems to point to the need for studies on delirium directed towards the pathophysiological mechanisms and the investigation of alternative drug treatments.
Additionally, we think that the effort to improve identification of cases is valid, as well as is the establishment of preventive measures, since is known that elderly people without evident cognitive impairment benefit from such measures and that those who develop delirium, even with no previous cognitive deficit, are at a higher risk for dementia. However, the question, "Is delirium a marker for undetected dementia or does it contribute to the development of dementia?" remains unanswered.
In conclusion, delirium is a frequent complication in elderly patients with hip fractures; it is a symptom that alerts clinicians to previous fragility conditions, the need for prompt management of the triggering causes, and the establishment of optimal conditions of functional recovery. We believe that further studies are required to reveal pathogenetic mechanisms and new alternatives for treatment.
RESUMO
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OBJETIVOS: Deteminar a incidência, prevalência, fatores de risco e causas de delirium em idosos com fratura de fêmur, e seu impacto sobre mortalidade e permanência hospitalar. MÉTODOS: Cento e três pacientes com 65 anos e mais com fratura de fêmur foram avaliados consecutiva e prospectivamente. Delirium foi diagnosticado usando o Confusion Assessment Method, aplicado diariamente. Todos os pacientes tiveram avaliação geriátrica global e acompanhamento diário por geriatra. RESULTADOS: Trinta (29.1%) pacientes na amostra tiveram diagnóstico de delirium, com prevalência de 16.5% (17/103) e incidência de 12.6% (13/103). Deficits cognitivo e funcional tiveram associação significativa com delirium, mas apenas déficit cognitivo prévio pôde ser considerado fator de risco independente. As causa mais comuns foram drogas e infecções. A permanência hospitalar foi significativamente maior nos pacientes que tiveram delirium (26.27 versus 14.38 days). A mortalidade também foi maior nesses pacientes, embora sem significância estatística. CONCLUSÕES: Delirium é complicação freqüente em idosos internados por fratura de fêmur. Está associado a déficits cognitivo e funcional. Déficit cognitivo é preditor de delirium. Aumenta mortalidade e tempo de internação.
